CHAPTER 13

MUTAGENS IN FOOD

As interest in the possible relationship between diet and cancer
has increased in recent years, so have attempts to determine whether
chemical carcinogens may be present in our foods.  The foods that we
eat contain a vast number of separate chemical entities: several
thousand as additives and many times this number as natural constitu-
ents.  Of course, most of these chemicals are present in relatively
low concentrations, but if potent carcinogens exist, even at low con-
centrations in commonly consumed foods, they may warrant concern.  The
problem, therefore, is how to test the very large number of chemicals
present in the complex mixtures we call food to determine whether or
not they may be contributing to our risk for cancer.  An adequately
performed chronic feeding study in rodents to determine whether a
chemical is a carcinogen takes several years to complete and analyze
and can cost more than $500,000. Therefore, the use of simpler and
less expensive tests may be considered, at least to help us determine
which chemicals to subject to long-term studies.

As discussed elsewhere in this report, initiation of the carcino-
genic process may involve an alteration in the genetic material of a
cell.  Therefore, it is reasonable to suppose that chemicals that
alter DNA (e.g., cause mutations) will have a high probability of
being initiators of carcinogenesis.  The fact that DNA is chemically
similar in all living organisms means that even chemicals that cause
mutations in bacteria can be suspected as potential carcinogens in
humans.  In several extensive studies conducted in independent lab-
oratories, the correlations between mutagenic activity in bacteria
and carcinogenicity in mammals have been analyzed (McCann and Ames,
1976; McCann eit al., 1975; Purchase et al., 1978; Simmon, 1979;
Sugimura et_ ajL., 1976).  It is clear from these and other studies
that a chemical found to be mutagenic in any living system should
be suspected of being carcinogenic.  However, it is impossible to
provide a single number to express the degree of confidence with
which a mutagen can be considered to be a carcinogen or with which
a nonmutagen can be regarded as a noncarcinogen.  This uncertainty
arises from several sources, the most important of which is that the
correlation between mutagenicity and carcinogenicity is highly de-
pendent upon the class of chemical being investigated. For some
classes of chemical carcinogens, such as aromatic amines, polycyclic
hydrocarbons, and direct alkylating agents, there appears to be a
high degree of correlation.  However, it is difficult to detect the
mutagenic activity of some types of carcinogens, especially highly
chlorinated compounds.  Thereforie, judgment must be exercised, in-
cluding a careful consideration of the structure and likely metabo-
lites of the chemical under test, when the significance of a positive
or negative mutagenicity test is being evaluated.